Matrix-M™ adjuvanted envelope protein vaccine protects against lethal lineage 1 and 2 West Nile virus infection in mice.
West Nile virus (WNV) is a mosquito-transmitted flavivirus and an emerging pathogen in many parts of the world. In the elderly and immunosuppressed, infection can progress rapidly to debilitating and sometimes fatal neuroinvasive disease. Currently, no WNV vaccine is approved for use in humans. As there have been several recent outbreaks in the United States and Europe, there is an increasing need for a human WNV vaccine. In this study, we formulated the ectodomain of a recombinant WNV envelope (E) protein with the particulate saponin-based adjuvant Matrix-M™ and studied the antigen-specific immune responses in mice. Animals immunized with Matrix-M™ formulated E protein developed higher serum IgG1 and IgG2a and neutralizing antibody titers at antigen doses ranging from 0.5 to 10 μg compared to those immunized with 3 or 10 μg of E alone, E adjuvanted with 1% Alum, or with the inactivated virion veterinary vaccine, Duvaxyn(®) WNV. This phenotype was accompanied by strong cellular recall responses as splenocytes from mice immunized with Matrix-M™ formulated vaccine produced high levels of Th1 and Th2 cytokines. Addition of Matrix-M™ prolonged the duration of the immune response, as elevated humoral and cellular responses were maintained for more than 200 days. Importantly, mice vaccinated with Matrix-M™ formulated E protein were protected from lethal challenge with both lineage 1 and 2 WNV strains. In summary, Matrix-M™ adjuvanted E protein elicited potent and durable immune responses that prevented lethal WNV infection, and thus is a promising vaccine candidate for humans.